The Ardestan-Kahang area is located in Urmieh-Dokhtar Magmatic Arc. This area is situated in Ardestan, Kouhpayeh, Kajan and Zefreh in 1:100,000 geological maps. In order to extract mineralization zones related to copper mineralization and accessories elements, and also identify Argillic 
Introduction
The remote sensing data are very useful in the mineral exploration, especially in the hydrothermal despites. Iran is located in the Arabian-Eurasian convergent zone with an interesting mineralization setting. It has high potentials for copper deposits. Satellite images have been used by researchers as the first method for interpretation of the alterations and the aim of this research is determination of hydrothermal alteration zones and mineralization of Ardestan-Kahang area based on remote sensing techniques.
Materials and Methods

Geologic Setting
The Ardestan-Kahang area (Figure 1 ) is located between longitudes 52˚25'29"E-52˚29'42"E and latitudes 32˚ 54'44"N-32˚57'20" in the Isfahan Province, Central Iran.
This area belongs to Urmieh-Dokhtar Province [1] [2] . Dominant structural trend in Urmieh-Dokhtar Province (Figure 2) is NW-SE. From tectonics view, it contains a magmatic arc that results of subduction to beneath of southern active continental margin of Cimmerian plate. The Width of Urmieh-Dokhtar Province has been increased from Naien city that many parts have covered by quaternary deposits of Dagh Sorkh Kavir, Southern Urmieh Lake, Namak and Hoze Soltan Lakes have formed on it. So, there are a few backland basins with Playa type sedimentation because of dip decreasing in Ben off zone (in NW part of magmatic arc). SE part of magmatic arc has formed on southwest margin of east-central Iran microcontinent [3] . This area has an active regime in compared to the north Iran [4] - [19] , the central Iran [20] - [28] , the south Iran [29] - [35] and salt diapiric areas in Iran [36] [37] . Also, some concepts of copper mineralization in Iran have investigated by [38] - [42] . In this area, volcanic rocks are commonly Eocene andesite, Oligocene-Miocene diorite to granodiorite (as stocks) and late Miocene quartz diorite dykes. Also, in this zone, argillic, propylitic, sericitic and siliceous alterations with major and minor lineaments can be observed in the field.
Based on [43] , Porphyry Cu systems are initiated by injection of oxidized magma saturated with S-and metalrich, aqueous fluids from cupolas on the tops of the subjacent parental plutons. The sequence of alteration-mineralization events is principally a consequence of progressive rock and fluid cooling, from >700˚C to <250˚C, caused by solidification of the underlying parental plutons and downward propagation of the lithostatic-hydrostatic transition. Once the plutonic magmas stagnate, the high-temperature, generally two-phase hyper-saline liquid and vapor responsible for the potassic alteration and contained mineralization at depth and early overlying advanced argillic alteration, respectively, gives way, at <350˚C, to a single-phase, low-to moderate-salinity liquid that causes the sericite-chlorite and sericitic alteration and associated mineralization. This same liquid also causes mineralization of the peripheral parts of systems, including the overlying lithocaps. The progressive thermal decline of the systems combined with synmineral paleosurface degradation results in the characteristic overprinting (telescoping) and partial to total reconstitution of older by younger alteration-mineralization types. Meteoric water is not required for formation of this alteration-mineralization sequence although its late ingress is commonplace.
ASTER Data
The ASTER is an advanced optical sensor comprised of 14 spectral channels ranging from the visible to thermal infrared region. It will provide scientific and also practical data regarding various field related to the study of the earth [44] . Various factors affect the signal measured at the sensor, such as drift of the sensor radiometric calibration, atmospheric and topographical effects. For accurate analysis, all of these corrections are necessary for remote sensing imagery.
To this end, at the beginning of the path, our data set in hierarchical data format (HDF) is used for this research and radiance correlation such as wavelength, dark subtract and log residual by ENVI4.4 software which is essential for multispectral images, are implemented.
Results and Discussion
Hydrothermal Alteration Detection
By using of Spectral Angle Mapper methods, alteration zones were determined [45] . Therefore, image spectra were compared with USGS Digital Spectral Library (Minerals) (Figure 3) .
LS-Fit method performs a linear band prediction using least-squares fitting. We could use it to find regions of anomalous spectral response in a dataset. It calculates the covariance of the input data and uses it to predict the selected band as a linear combination of the predictor bands plus an offset. This method has not revealed considerable argillic alterations in the Ardestan-Kahang area.
Use Matched Filtering (MF) to find the abundances of user-defined end members by using a partial immixing. This technique maximizes the response of the known end member and suppresses the response of the composite unknown background, thus matching the known signature. It provides a rapid means of detecting specific materials based on matches to library or image end member spectra and does not require knowledge of all the end members within an image scene. This method may find some false positives for rare materials. The results of this method were suitable for the argillic (Figure 4 ) and prophylitic alterations ( Figure 5) .
SAM method is a classification technique that permits rapid mapping by calculating the spectral similarity between the image spectrums to reference reflectance spectra. SAM measures the spectral similarity by calculating the angle between the two spectra, treating them as vectors in n-dimensional space, but it was not suitable for studied area. Use Spectral Feature Fitting (SFF) to compare the fit of image spectra to reference spectra using a least-squares technique. SFF is an absorption-feature-based methodology. The reference spectra are scaled to match the image spectra after the continuum is removed from both datasets. This method has revealed some argillic alterations in the Ardestan-Kahang area.
Lineament Extraction
Lineament extraction in this study is performed in Manual method. In manual extraction method, the lineaments are extracted from satellite image by using visual interpretation. The lineaments usually appear as straight lines or edges on the satellite images which in all cases contributed by the tonal differences within the surface material. The researcher experiences have a critical role in determination of the master lineaments.
False color images are produced for manual lineament extraction because they increase the interpretability of the data. Different combinations of three bands are examined and the best visual quality is obtained with a false color image utilizing 7-4-2 and 7-4-1 (Figure 6) .
Finally alteration maps of studied area have prepared by using of LS-Fit, Matched Filtering (MF), SAM (Spectral Angle Mapper), SFF(Spectral Feature Fitting), ratio band and visual interpretation (Figure 7) . Also, to evaluate the ASTER satellite data, discriminate alteration zones and lineaments, field-checks have been verified. Almost, in all cases, our fieldworks have confirmed alteration zones and lineaments by the interpreted remote sensing imagery.
Conclusion
The Ardestan-Kahang area is a copper rich region and it has been revealed by remote sensing and recognition of the hydrothermal alterations. Moreover, ASTER multi spectral images could be used for the identification of lineaments possibly related to faults. The performance of conventional image processing techniques has been evaluated on ASTER bands. Results show that the integration of the image processing techniques has great ability to detect copper oxides and related alterations. Also, there are relationships between alteration zone and tectonic factors, especially faults. It means that, in areas where the fracture density is greater, conditions have been more suitable for mineralization of copper deposits.
